Abstract:
We recently reported that in the spinal cord of PPMS or SPMS patients, large areas of periplaque demyelinating lesions extend distance away from plaque borders. Such lesions are characterized by a progliotic TGF-beta 1 signature accompanied by: i) a low-grade inflammatory reaction, ii) an extensive astrocytosis and iii) a process of incomplete demyelination. It was proposed that, while efficiently dampening inflammation in MS spinal cords, TGF-beta 1 could promote astrocytosis, prevent remyelination and possibly trigger alterations of myelin synthesis. In light of these findings, a re-interpretation of two large neuropathological studies performed on MS brains and spinal cords is provided here. While results from these studies clearly showed that active plaques do not display any region-specific distribution, an important point was apparently overlooked and not discussed by the authors: a significantly higher percentage of inactive plaques was found in MS spinal cords as compared to brains and, conversely, the percentage of slowly-expanding (or smoldering) lesions was significantly lower in the spinal cord as compared to the brain. These data indicate that the spinal cord environment may be more favorable to the resolution of inflammation. Downstream of the autoimmune process leading to plaque formation, region-specific mechanisms may thus drive the outcome of active plaques. While inflammation triggers tissue destruction, inflammation may also be needed for effective tissue repair and an inappropriate dampening of inflammatory events may possibly translate into a poor level of remyelination in MS spinal cords. It is proposed here that TGFbeta 1 is involved in such a brain-spinal cord dissociation of active plaques outcome. resolving phase of plaque evolution, a process known to be coupled to tissue repair, might differ between brain and spinal cord.
Anatomical and glial specificities shape the neuroimmune status of MS spinal cords
To explain such brain-spinal cord dissociation with regard to the kinetics of plaques, the first important point that has to be taken into account is the particular anatomical organization of the spinal cord: white matter areas surround the grey matter while in both brain and cerebellum the cortical gray matter surround white matter tracts. Of note, optic nerves, which roughly share the same inside out anatomy than the spinal cord, were also shown to display a high % of inactive plaques and no smoldering lesions 
TGF-beta 1 dampens inflammation and drives astrocytosis in spinal cord periplaques
We recently demonstrated that in the spinal cord of MS patients with a progressive form of the disease, areas of incomplete demyelination extend distance away from plaque borders and cover up to 40 % of the spinal cord surface on transverse section 5 . The whole genome transcriptomic analysis of such periplaque demyelinating lesions essentially demonstrated a progliotic TGF-beta 1 (TGFB1) genomic signature in which genes of the TGFB1 signaling pathway co-expressed with GJA1 (also known as Connexin 43), GFAP and multiple astrocyte-related extra-cellular matrix (ECM) genes 5, 6 . Of note, previous works demonstrated that TGFB1 strongly induces the astrocytic expression of ECM genes that were shown to inhibit myelin repair 
